
11 
85.5; ’West Gulf States, 81.9; Lower Lake regicn, 83.2; Upper Lake region, 81.8; Teniiessee and the Ohio 
valley, 84.4 ; Upper Mississippi vallcy, 81.5 ; Lower Missouri valley, 80.1 ; Northcru Pacific const region, 
78.4 ; Central Pacific const region, 83.6 ; Southern Pacific const re ion, 90.5. Of the 3,665 predictions that 

fourth verified ; 554, or 15.1 per cent, were one-half verified; ,526, or 14.4 per cent, were threc-fourthsverified ; 
2,334, or (33.9 per cent, ivcrc fully verified, fio far as can be judged from the tri-daily weather mope. 

Cautbnary ~S47mds.-192 Cautiouary Signals were displayed during the mouth, of which 128, or 66.7 per 
per cent, were justified. 96 Cautionary OiY-shor*e Signnls were displayed, and of thesc.92, or 95.8 per ce:it, 
were justified as to direction ; 80, or 83.3 per ccnt, werc jnstificd as to velocity. Of thc Cautionary OEshore 
Signnls 50 were chnnged from Cautionary. 258 signals of both kiuds were displayed, of which 208, or 73.2 
per cent, were fully justified. The above dots  not includc siguals ordered at  47 display stations, where the 
velocity is ouly estimetcd and not measured. 84 c:iscs w r e  reported of winds of 25 miles or over ~vvhere 
sigiinls were not ordered. 

have been made, 132, or 3.6 per cent, are considered to have entire T y failed ; 109, or 3.0 per ccnt, were one- 

N A V I G A T I O N o  
Stuge of M’utm. iZ? Ilivws.--In the titbleon the right-heucl sideof chart No. 111 arc given the highest and 

lowest readings of the Sigual Corps river gauges for thc month, with the dates. The Missouri rose above 
the danger point at  Omnha on the 9th. Excepting the Savnnnah :rnd Red, the rivers rcnched their lowest 
points at  or  ncnr thc closc of the month. 

Red River 
of the hroyth--t. Penibinn, Dnk., icc breaking up ~ n c l  iiioving ; 12th, river frec of ice ; 14th, first steamer 
pnssed thc fort going south. Pembinn, Dak., 2ud, teams coiitinuc, to cross on the ice ; 3d, rnpid rise in river: 
Sth, ice moving; 10th, ice rnovcd out,  but gorged one-fourth riiilc below station ; l l th, ice gorge moved out; 
12tI1, navigntion opened, miich floating icc ; 13tl1, first bont of scasou tlepartcd ; 19th, first boat of season 
arrived. liudsow-Albauy, N. Y., lut, schooner ar- 
rived from New York city, first through bont of season ; 2n5, rive:. clear of ice ; 4th, flrst pnssenger boat 
froni New Yolk thy. Kkiuiebec-G~:irdincr, Me,, 3d, ice 
broke below britlgc and moved down nbout forty yards ; 5th, river c1c:lr for one mile below bridge ; loth, 
river open, having bceu closed for niue dnys in April ; 1 1  th, ice c:mc down from Augusta. Penobscot- 
Bangor, Me., 24th, ice passed out at  10 a. m ; niiviqation resumed. I - d x  Superior-Duluth, Miuu.,  28th, 
first boat of season deputed. Lake illichi~an-C‘liicn,o, lst, nnvigntion opcued ; 29th, first vcsscl arrivcd 

#reen Bay-J+autrba, Mich., 4th, icc i n  bay ; I l th ,  ice cracking; 25th, first boat 
of seusou nrrived and reported having bccri twenty-four lioiirs in breriking her may through thc ice in the 
harbor ; ice moving out very rapidly ; navigntion opencd. I’ortngc Point, four milcs from Escanabn, 1Ot.11, 
ice moving out. Grund Traveme Buy-Northport, Midi., lkh, icc moving, harbor partly c!cnr ; 15tl1, ice 
d l  drivcn upthe bay, harbor clear; 21t;t, thin ice in harbor; 26th, first VCSSC~ arrived from Chicago; 27th, 
second ste:uncr :u.rivcd ; 29th, first, vcsscl from Milwnukce. Macbimc Shits-18tl1, icc brokcn op between old 
Mackinac and Macltinac Island ; 21st, bonts froill Lakc I-Iuroii cun reach Poiut St. Iguacc, the uorth piis- 
sage being open aud the shores free of‘ ice ; MtwIrinac Island, doclrs f‘rec of icc. Lake Hzwon-Alpena, Mich., 
5th, first boat of senson arrived ; 11 th,  T1)untlcr Bay river clelir of’ ice. h r t  I~urou ,  3rd, steunier “ Milton 
D. Ward” nmdc first trip from this port, bcing first vessel out. 011 the lake, navigation opened. St. Clair 
River-Port Huron, 10th to 15th, river full of flonting ice. Detroit -River-Detroit, lst,  itontiug ice; 2nd, 
first steamer left for Cleveland. Propeller En- 
ter iise, at  Buffalo 2411, from St. Clair river 19th, reportcd lnlw almost frce of ice until within a few miles 
of !&&alo, when nu immense field of’ rotton ice was eucountcred. Buffalo, 26th, ice in bay too solid for 
vessels to force their way througll to thc lakc. Nhgara B~km-Buffalo, 5th, river frozen over ; 7th, river 
open ; 16th, floating ice; 2211d, much floutino. ice, first s temer of season arrived ; 26tli, ice drifting in a 
compact field across the entrance of thc haiflor, completely obstructing navigiition, Ft. Niagara, 28th, 
29th, 30th, flontiug ice in river. I j ’ e h t d  Cmaal-St. Cnthcriucs, Ont., 21st, water let into canal. Lake 
Ontario-Oswego, 9th, first vcsscl of senson ttrrivcd ; 14tl1, first vessel of senson departed. First steamer 
of senson down the lakc from Kiugstoii to Cape ViLccnt on the 19th, 41 days later than last year. Mad- 
ison Barracks, 9th, loaded teams crossed bay on the ice ; 15tli, last teain crosscd ; 26th, bay clear of ice, nnv- 
igstiou open. Lake Cltatnplain-West Charlotte Vt., 9th, teams crossed ice, which had continued for 53 
days ; 19th, ice moving IL little ; 23rd, ice moving with north wind, lake lins been covered with ice f0r.81 
days; 24th, ferry boats crossed. Burlington, Vt.., 23rd, ice breaking up ; reference to records extend1n.g 
over a period of sixty years shows but m e  other instaucc whcre the lake remained so long closed as this 
year; 24tl1, first boat of‘ season crossed lnkc, Plattsburg ’Bairacks, 27th, 28th, ice disappeared. &. Law- 
mzce River-Montreal 16th, ice moving ; 23rd, channel free of ice, steamer left Boucherville for Montreal. 
Quebec, 16th, first outward-bound steamor left port. JfagdaZen IsZands-28th, steamer ‘‘ Albert” arrived 
at Pictou, bringing first mail of season from these Islands, reports winter moderate, field lefi ef&” 
and very little ice to be seen in the Gulf: 

High Wdee.--Ca e Lookout, N. C., loth, 19th ; Atlantic City, N. J., 18th, floodin meadows# and wava9, 

first a t  12:30 p. m., and the second s t  4 p. m., raising water along the wharves about two and One-klf feet ; 
vessels aground. Indianola, 23rd, 24th, tide flooding streeta to an average depth of ten inches ; Iower 
portion of town water 2 feet deep. 

Ice 0)). Lalres, Elivers, &‘c.-n~~s.,,o2ii.i-Ft. Hale, Dak., 14th, fiist slcarubont passed up river. 

ikfiSSisSippi-st. Pnul ,  21st, first steamboat rirrivctl. 

Conaec/icu~-Luiienbu~g, 25t11, ice passcd out. 

. from Lake Huron. 

L a t e  .Z3~ie-‘l‘olcdo, Ohio, (ith, iirst boht of S C ~ S O U  arrived. 

merging about six mi P es of  telegrapli liue. Banlegat, N. J., 17th. Gloucester, Mass., 1 8 th, two 

GuIveston, 23rd. 
I 
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Cliange of Cilannel in Missouri River.--On the 12th the bar on Yanktou side of chanuel appeared to 

hare increased during late rise, and stearners were compelled to finish lcitding nearly a mile helow city. 

T E M P E R A T U R E  OF W A T E R ,  
The temperature qf water, as observed i n  rivers nnd harbors, with average depth when observations were 

taken, are given i n  table on chnrt No. 11. Observations were interrupted at  the following places on the 
dates indicated : on account of ice, noticed under navigation, at  Alpena, 1st to  10th ; Buffulo, 5th and 6th ; 
Bnrlington, 1st to 28rd ; Detroit, 1st ; Escanaba, 1st to 25th ; Mwquettc, 1st to 21st : water too rough, a t  
Cleveland on the 3rd, 4th, lOth, l l t h ,  15th and 17th ; loss of thermometer at  Augusta, 29th and 30th, a t  
Galveston, 7th to 30th,Yoledo 26th to 30th, and Sari Francisco, 1st to 30th. Repork to hand siuce print- 
ing of table : Norfolk, niax. temp., 63" ; min., 48O ; deph,  22 feet. P u n &  Rassa, max. tern., 80" ; inin. tern., 
70"; depth, 12 feet. 

, 

A T M 0 S P H E R I C E L E C T R I C I T P . 
T~~uiider-slo~i~~cr.--lst, Pa., Tex., La., Ala., Tenn., Ga.; 3rd. i)hio, Nev.; 4th, Teun., Cal., Col.; 5t.li9 Col., 

Neb.; 6th, Kan., Neb., Ark., Dak., Ill., Ia., Mo., Neb., Cal., Iud. Ty., Tenn.; 7th, Ala., Ga., Mo., Cal.; 8th, 
Ala., Ran., Mo., Neb., Itid. Ty., 'rex., Duk.; 9th, Ill., h l . ,  Ia., Ky., La., Miss., Mo., Teun., Tex., Dltk., 
Ala.; loth, Ala., Fla., Ia., Can., Md., N. C., Ohio, Pa., Va., \V. VL, Ga.; l l t h ,  Kaii., Ohio.; 12tl1, Col.; 
13111, Kan., Ky., La.. Miss., Mo., Ohio, 'l'ex;, Cid., Ind. Ty.; 14th, Lti., Utah, Ah. ,  Fh., Gu., Ill., Ind., 
Kiln., Ky., Mo., N. C., Ohio, Tex., c'ol., ' rem;  15th, Va., Ala., Ill., I,a.,.Md., Miss., N. J., N. e., Ohio, Pa., 
Tenu., Tex., Fla., Ga., N. J.; lGth, Ga., Ala., Fla., Ia., Miss., K. C., Pa., Teun.,  Tcx., LE., S. C.; 17t11, Ga., 
Flu., N. C., Pa., Va., 8. C.; 18th, N. C.; 19th, Idaho; 20tI1, Kan., Ncb.; 21st, Tex., Kan., Neb., Dak.; 2211d, 
Kaii., Tex., Iud. Ty., Dtik.; 231.~1, Neb., I<ati., N. J., Tex., Iud. Ty.; 2it11, Karl., Wis., Ind. Ty., 'rex.; 25t11, 
Ark., Fla., Ind., Kan., Miss., Ohio, Tex., La.; 26~h,  C:ii~., Fla., Ia., Ln.Miss., Mo., Ohio, Tex., Col.; 27th, 
GR., Fla., Ill., Km., N. C., Ohio, Pa., Tex., Col.. Iud. Ty., Ia., Rlich., \Vis., N. Y.; 28tl1, Kan., N. Y., Can., 
Fln. ,  Mass., Mo., Neb., N. J., N. C., Pa., Va., Miss., Ala.; 29th, Mass., Neb., Wy. Ty., Conu., Ind., Kun., 
Mich., hlo., N. C., Col., Ga.; 30th, Neb., Ark., Kan., Mass., A h . ,  N. J., N. C., Cul., Col., Ind. Ty., Tex.. Vu. 

A~oraa.-2d, Nora Springfi, In.; 7th, Fallsington, Pa.; 8tl1, Sturkey. N. Y., Fallsington, Pa.; l l t h ,  12th 
and 13th, Mt. Forrest, Can.; 14th, Pembiria, A l ~ ~ e n a ,  Eastport, sncl Mt. Forrest, Can.; 19th, Eastport., Ban- 
gor, Gardiner, Orono and Portland, Me., Uurliugton, Woodstock, West Cliarlotte and Newport, Vt., Spriug- 
field, Westboroogh, Waltharn and R o w ,  Mass.. Southiugton nud Sew Huvcu, Conn., Freehold, South Or- 
ange, Atco, Moorestown, LinJen,Soincrville tind Princeton, N. J., \Voodstock, Md., Catawissir, Pa.; Stiirkey . 
Hector, North Volney, Waterburgh, Alhauy, Oswego, Itocliester, Bufftilo aud Erie, N. Y., Aft. Forrest, 
Can., Ruggles, ltinggold i ind Clevelnnd. Ohio, Riley, Ill., Cresco, tu., Alpelin, M i d i . ,  Beloit, Enibarrass 
~ n d  Mnnitowoc, \Vis., Duluth, Minn., and Pembina, Dak.; 20th, Cornish, Me., Melidon and Fall River, 
Mass., C'ontoocooltville, E. H., Ardenia, N. Y.. Woodstock, Vt., and Wautoma, Wis.; 23rd, Ardenia, N. 
y.; 25111, Woodstoak, Md.; 26111, Clarksville, Tcx., Cnmbrtdge, Mass., regularly looked fix at 8 p. xu.; 
notie seen a t  that time; 19tl1, between 8 and 9 p. m.. auroral light seen between the clouds ; suspected on 
the 20th u t  9 1). m.; cloudy on 3rd. 4th, 5th, 7th, loth, l l t h .  18th, 15th, 17tl1, 18t11, 19th, 25th to 29th ; 
smue clouds, 2nd, 14th, 24th ; moonlight, lst, 2nd, Gtb, 30th. 

Y'elepuphic Conirnunicatio)L Interfered with by Atinospliiric Electricity.-Santa Fe, N. Mex., 15th, 17th 
and 22nd ; Colorado Springs, Col, 11th ; Pike's Peak, 23rd ; Fort Sill, Ind.Ty., 8th, commuuicntion stopped 
and instruments cut out ; Umutilla, Or., 30th ; Cape Hatteras, loth,  16th, 18th, 30th ; hliuou, Tex., 15th ; 
Pembina, Dak., 8th. 

a o u n d  Currents.-Pike's Peak, loth, line heavily charged. 

O P T I C A L  P H E N O M E N A ,  
 sola^ Halos.-lst, Ala., Neb., Oliio. 2nd, N. C., Gn. 3rd, Gai, Cal., Ut.&. 4th, Mont., Tex., Mich., 

Mass. 5th, Mich., Ohio. 6th. Iud., Ohio, hlich. 7th, Iud., Conn., Mich.. N. J., Ohio, Pa. 8th, Iowa, 
Mo., Minn. l l t h ,  
Dak., B.Iinu., Neb. 12th, Ill., Ind., Iu., Utah, 'rex., \Vis., Minn., Ohio, Mich. 13th, Iowa, Ohio, Me., 
Mass., N. H., N. Y. 14th, Ohio, Conn., Miss. 17t11, In., Ohio. 
18th,, Cal., Utah, Nev., IR., Ga., Mo. 20th, Ala., Ind., In., Fla., Mo., 
Ohio, N. C., Mich., N. Y. 21st, In., Conn., N. J.. N. Y. 23rd, Conn., N. Y., Me., N. 
H., N. Y. 24th, Minn., Conu., Mo., Neb., N. Y., Pn. 25th, Conii., Ind., Miiin., N. Y., Me., Mass. 26th, 
Miss., Ioivn, Minn., TCUII., Mich. %'th, Ia., Minn., N. C., Ga., Va., N. P., Pa. 28th, Cal., In., Tenn. 
29th, Ia., Minn., Ohio, Va., Mass., N. H., E. J., N. Y. 

2nd, Neb. 8x1, Cal., Utah, Nev.; Idaho, Dtik., 
Mich., N. J., Ga., N. H. 4th, Conu., Ind., Neb., Kau., 'rex., Miss., Mich., Ohio, Muss., Ga. .5tli, Ind., Col., 
Wis., Tenn., Knn., Mo., N. J., Ga., E. 13. 6th, Iu., Ditk., Va., Ga., N. H. 7th, Ihk . ,  Minn., Wis., W. Va., 
Mich., Mo. 8th, Ind., Miss, Wis., Tenn. 9th. Ind., Tex.. Me. loth,  Wis., Mass. 12th, Tenn. 17th, Dak, 
18th,  Ohio, 22nd, N. Y. 23rd, Wis. 24tb, Muss. 25th, hid., Minn.,  Teun., Ohio. 26th, Iowa, Mo., linn., 
Mich. 28tl1, Ill., Yev., Dak., Iian., Jiicb., 
Ind., Tenn., 5. P., Ohio, Vu. 30th, 
Utah, Nev., Ind. Ty., Tex., Iod., Me., Mich., A h . ,  Vn., Ga., N. IT, Conn., Mass. 

9th, Ind., Nev., Mont., Ohio, Micli., N. H., N. J., N. Y. lOt.h, Fla., Minn., Me., N. H. 

16tl1, Ill., Ind., Tex., Mo., Ohio, N. J., Pit. 

22n4 Me., Mich. 
19th, Ia. Mich.. Ohio, N. Y., Pa. 

30th, Conn., Ia., Ohio, Mass., Miss., N. J. 
Tfinar Halos.-lst, Col., Ohio, Md., Mo.. Neb., Va., Vt. 

27th, Iowa, Ind. Ty., Dak., Mo., Mass., N. Y., PIL., Va., N. C .  
29th, Ill., N. M., ICm,  Tex., Minn., \Vis., Tenn., Mo., N. Y., Ga. 


